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SUMMARY
The dual pathway model proposes the
existence of separate and neurobiologicaily
distinct cognitive (inhibitory and more general
executive dysfunction) and motivational (delay
aversion) developmental routes to AD/HD. The
study reported in this paper explores the
relation between inhibitory deficits and delay
aversion and their association with AD/HD in a
group of three-year-old children. Children
identified as having a pre-school equivalent of
AD/HD (N=I9) and controls (N=I9), matched
for gender and IQ, completed a battery of
inhibition and delay tasks. Correlational and
factor analysis supported a dissociation
between inhibitory deficits (go-no-go, set
shifting) and delay aversion (choice delay) with
delay of gratification cross-loading. Children
with AD/HD displayed more inhibitory deficits
and were more delay averse than controls. The
data support the value of the distinction
between motivational and cognitive pathways
to AD/HD. Furthermore, the data suggest that
such a distinction is apparent relatively early on
during development.
Reprint requests to: Lindy Dalen, Centre for Research into
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INTRODUCTION
Neurocognitive accounts typically portray
attention deficit/hyperactivity disorder (AD/HD)
as a fronto-neostriatal disorder (Casey et al., 2002;
Giedd et al., 2001) associated with deficient impulse
control and executive functions (for example,
Barkley, 1997; Barnett et al., 2001; Bayliss &
Roodenrys, 2000). Although this definition
represents the majority view among researchers,
alternative accounts of the condition have been
proposed (Castellanos & Tannock, 2002; Sonuga-
Barke, 2002). For example, one motivationally
based account presents AD/HD as the result of
hypersensitivity to reward-related delay (Sagvolden
et al., 1998), underpinned by alterations within
fronto-accumbal reward circuits (for example,
Cardinal et al., 2001; Robbins & Everitt, 1996).
Evidence for this model comes primarily from
choice studies where children with AD/HD display
a greater sensitivity to delay than their peers,
choosing smaller sooner (SS) over larger later
(LL) rewards (Kuntsi et al., 2001; Schweitzer &
Sulzer-Azaroff, 1995; Solanto et al., 2001; Tripp
& Alsop, 2001). This tendency appears most
pronounced when the SS choices reduce overall
delay rather than only increasing reward
immediacy. As a result, children with AD/HD
have been described as ’delay averse’ rather than
’impulsive’ (Sonuga-Barke, 1994; Sonuga-Barke
et al., 1992).
Sonuga-Barke (2002; 2003) recently proposed
a reconciliation of these two accounts in which
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AD/HD develops along two separate pathways: A
cognitive pathway mediated at the psychological
level by executive dysfunction, and a motivational
pathway mediated by delay sensitivity/aversion.
This formulation was in part motivated by a recent
head-to-head study in which the models were
pitted against each other (Solanto et al., 2001).
Children with combined-type AD/HD and controls
performed the stop signal task (in which a
response already initiated is inhibited following a
’stop’ signal) and a choice delay task involving a
series of irreversible choices between LL and SS
rewards. Although inhibitory deficits and delay
sensitivity were uncorrelated, performance on both
tasks was strongly associated with AD/HD group
membership. In combination, the two measures
allowed just under 90 percent of the AD/HD
children to be correctly classified.
The results of this study raised the possibility
of distinct motivational and cognitive bases for
AD/HD, which is therefore consistent with a dual
developmental pathway model of AD/HD. Claims
of the existence of separate developmental
pathways, however, can be made only once the
equivalent distinctions between cognitive and
motivational aspects of the condition have been
established at different developmental stages.
The study reported in this paper examines the
early manifestation of the motivational and
cognitive elements ofAD/HD in a group of 3-year-
old children. This age group was selected because
it was judged the earliest developmental stage at
which such a study was feasible.
First, at this age AD/HD type behaviors are
already identified as posing a distinct clinical
problem (Connor, 2002). Even when diagnosed
after school-entry, AD/HD typically has an early
onset (often by 3 years) associated with significant
impairment (Sonuga-Barke et al., 2003). There are
strong continuities from this period to school in
symptom structure, expression, and associated
psychological and family disturbance (Barkley et
al., 2002; Lahey et al., 1998; Sonuga-Barke et al.,
1997; Wilens et al., 2002). Second, inhibitory
control and rudimentary executive functions have
already started to emerge by this age and can be
reliably measured using modified versions of
standardized laboratory procedures (Anderson,
1998; Espy et al., 2001). Third, inhibitory deficits
are associated with AD/HD type problems by the
age of 3 years, even after other associated problems
are controlled (Sonuga-Barke et al., 2002; Berlin
& Bohlin, 2002). Interestingly, less evidence is
available for deficits in other domains of executive
functioning. While Mariani and Barkley (1997)
demonstrated an association with working
memory, others found that this association
disappears once such factors as IQ and conduct
problems are controlled (Hughes et al., 2000;
Sonuga-Barke et al., 2002).
No study has yet been made of delay aversion
and AD/HD in the pre-sehool period. Delay-of-
gratification tasks differentiate between hyperactive
and non-hyperactive preschoolers (Campbell et al.,
1982). These tasks, however, have a large
inhibitory component (Reynolds et al., 2002). In
the current study, a Choice Delay Task (Solanto et
al., 2001) was employed in which the choice of the
LL reward is a purer measure of delay sensitivity
as it implicates minimal levels of inhibitory
control because once the LL choice is made, the
child is committed to that outcome and has no
opportunity to switch to the SS reward. In order to
distinguish between preference for immediacy and
delay aversion, the children performed under two
conditions. In one condition, choices of SS and LL
produced trials of the same overall length. In a
second, SS choices reduced trial length compared
with LL choices. Preference for SS should be
stronger in the second as opposed to the first
condition ifAD/HD children are to be described as
delay averse.
Three tasks with high inhibitory loadings were
also included: a go-no-go inhibition, a set-shift
inhibition, and a delay of gratification task. The
predictions were as follows. First, delay aversionDELAY AVERSION AND INHIBITION IN AD/HD
would be dissociated from performance on
inhibition tasks. Second, delay of gratification
would be associated with both delay aversion and
disinhibition. Third, AD/HD children would
display more delay aversion and poorer inhibitory
control than control subjects.
EXPERIMENTAL
Subjects
Nineteen three-year-old children with a
preschool equivalent of AD/HD and nineteen
controls were included in the analysis. There are
considerable uncertainties around the use ofDSM-
IV criteria to diagnose pre-school AD/HD. The
referral of pre-schoolers with AD/HD, given its
infrequency, is particularly likely to be skewed by
idiosyncratic factors. To avoid these problems, we
employed a non-DSM referenced two-stage
community-based selection and assessment
procedure similar to that used by us in previous
studies of preschool children (Sonuga-Barke et al.,
2001; Sonuga-Barke et al., 2002). In stage one,
health visitors identified children who they felt
displayed severe and significantly debilitating
levels of inattention, impulsiveness, and hyper-
activity. This judgment was based on information
gathered during a structured one-to-one consulta-
tion with parents, which involved an informal
observation of the child’s behavior. The parents of
the identified children were then interviewed using
the Parental Account of Childhood Symptoms
(PACS; Taylor et al., 1991). The PACS is a
structured clinical interview, developed in the
United Kingdom, to assess the core symptoms of
AD/HD and Conduct Problems (Sonuga-Barke et
al., 1994). Parents describe the severity and
frequency ofsymptoms across a range ofsituations
(for example, in the home, with friends, in public)
over the previous 6 months. Trained interviewers
rate these descriptions using criteria previously
validated against clinical judgment. The PACS
used in the current study was a slightly modified
version of that developed for older children. One
item deemed age inappropriate was dropped
(lying), and the coding criteria were modified to
reflect developmental expectations. The preschool
PACS has good psychometric properties. Inter-
rater coefficients of between .92 and .98 and test-
retest stability over a 15 week period of .78 for
AD/HD have been reported (Sonuga-Barke et al.,
1994). The AD/HD-scale scores have been shown
to correlate highly with levels of off-task and
inattentive behavior in a free-play situation;
discriminate between problems of clinical and non-
clinical significance (Sonuga-Barke et al., 2002),
and correlate with scores on the hyperactivity scales
of the Strengths and Difficulties Questionnaire
(Goodman, 1997) and the Behavior Checklist
(Gardner et al., 1999).
The children were classified as having AD/HD
if they met standard cut-offs (a score of 18 or
more). This diagnostic criterion was stringent and
equivalent to those required for a diagnosis of
combined type AD/HD using the DSM-IV criteria
in terms of symptom profile (inattention,
impulsiveness, and overactivity), severity (scoring
above the 95th percentile), pervasiveness (at home,
with friends etc.), and duration (previous 6 months).
The severity of symptoms in the clinical group was
confirmed by the finding that their PACS AD/HD
scores were on average five standard deviations
higher than those of controls (control mean 9.31;
AD/HD mean 20.91 -(pooled standard deviation)
2.05; t(36) 17.16; p < 0.0001).
Control subjects were selected .from a random
sample of 40 children who were regarded as being
free from AD/HD. The control children were
selected to match those in the AD/HD group for
gender and approximate IQ level. The IQ was
measured using the British Abilities Scales (BAS),
which is a widely used and psychometrically
sound measure of cognitive ability. The BAS
allows the calculation of a score for verbal, visual,L. DALEN ET AL.
and general IQ. A short form, which was employed
in the current study, includes especially reliable
items from across both the visual and the verbal
domains (recall of digits; similarities; matrices and
speed of information processing). The scores from
this short form correlate highly with full-scale
scores. The AD/HD and control groups did not
differ in terms of age (months), (control mean
38.9" AD/HD mean 39.4; t(36) =-.28; 1 > .90)
or IQ (controls 100.8" AD/HD 99.9; t(36)
.51; t2 > .6). There was a trend toward higher
conduct problem scores for children with AD/HD
(control mean 13.00; AD/HD mean 15.4; t_(36)
1.81; p <0.1).
Measures and procedure
Go-No-Go Inhibition-’Puppet Says ...’ Task.
Based on the measure adapted by Kochanska et al.
(1996) and from Reed et al. (1984), this task
involves suppressing or initiating an activity to a
signal. Two hand puppets, a policeman and a
princess, request the child to perform actions (for
example, touch your tummy). The child is required
to perform the movement requested by one of the
puppets and not by the other. The children were
given the following instructions.
Here are two puppets, Policeman Pete and
Princess Pearl. In this game, if Princess
Pearl asks you to do something you must
do it. Let’s try (demonstrate using a simple
request). IfPoliceman Pete asks you to do
somethingyou must not do it. Let’s try.
This instruction was repeated using both
puppets requesting different actions. The ’operative’
puppet was counterbalanced so that either puppet
could be permissive or inhibitory. The children were
tested on 16 requests, halfofwhich were inhibitory.
Only the latter 8 responses were coded, and for each
response, the children scored 2 if they fully
inhibited their response, if their response was
partially inhibited, and 0 if there was no inhibition.
A partially inhibited response involved a movement
that although initiated was inhibited before being
fully completed. This task correlates highly with
other tests of inhibition and maternal ratings of
inhibitory capacities and has good levels of test
retest reliability.
Delay Aversion-preschool choice delay task:
This is an adaptation on the choice delay task
developed by Sounga-Barke et al. (1992). Children
made repeated choices between SS (1 reward after
1-see.) and LL (2 rewards after 17-see.). The
rewards were small sweets. The choice options
were represented on a computer screen as two
teddies carrying balloons. The SS teddy held one
balloon and was drawn so that it appeared to be
positioned in the foreground of the screen. The LL
teddy held two balloons and appeared to be in the
background. Depth cues were provided by
drawings ofpaths on which the teddies stood.
Children made their choice between LL and
SS by pressing the touch screen ’over’ the tummy
of the appropriate teddy. When either teddy was
activated, it ’walked’ to the front of the screen and
released the balloon(s), at which point the reward
was delivered by the experimenter. There were
two conditions. In the PRD condition, delay
followed the delivery of rewards (1-see for the LL
and 17 see for the SS) so equalizing the length of
the SS and LL trials at 18 sec. In the N-PRD
condition, there was no post-reward delay so that
the next trial followed immediately after the
delivery of rewards. Each condition consisted of
22 trials, and the order of the presentation of
conditions was counterbalanced to control for
order effects. The first two trials were used to
describe the two choice options. During these
trials the experimenter said,
This is a choosing game. Here are two
teddies. This one is holding one balloon, if
you choose him I will give you one of the
sweets you told me you liked (demonstrate).
This one is holding two balloons, ifyouDELAY AVERSION AND INHIBITION IN AD/HD
choose him I will give you two sweets but
you have to wait for him to walk all the
way to thefront beforeyou getyour sweets
(demonstrate).
If the child was in the PRD condition, then the
experimenter asked the child to watch what
happened after the delivery of the rewards and
then confirmed to the child that
Yes if you choose the teddy with one
balloon you have to wait before he goes
back to his starting position at the back of
the screen and then you can choose again.
The experimenter then asked the child to make a
choice, saying, IJich teddy will you choose?
There was a short break before the start of the
second condition. Again the first two trials were
used to explain the task. The experimenter said,
The teddies would like you to do some
more choosing and win even more stickers
but this time something is different. Let’s
see ifyou can tell me what is different.
At the end of the first practice trial, the
experimenter confirmed the presence or absence Of
the PRD by saying, Yes, this time you have to
wait have to wait after the rewards are
delivered The test-retest reliability for this task is
satisfactory (r .67; Dalen, 2002).
Delay ofGratification-Cookie Delay Task: This
task, developed by Golden et al. (1997), involves
placing an edible treat under one of three upturned
transparent cups and asking the child to wait for a
signal (clap) before retrieving the treat. Eight trials
were given in a pseudo-random order with delays of
between 5 and 30 s. The experimenter’s hands were
raised at the midpoint (after 10 s if delay was 20 s)
ready to clap. The following instructions were given.
In this game ! am going to put a sweet
under the cup. The sweet is yours, you can
have the sweet and you may eat the sweet
BUT in this game Iwantyou to wait until I
clap my hands like this (clap hand) before
you can get the sweet. Let’s try".
There w.as a single practice trial. If the child
moved before the experimenter clapped, the rule
was restated so the child understood that (s)he was
not to make any movement toward the cup until
the clap. The scoring was 0 not inhibited,
partially inhibited and 2 fully inhibited, so the
possible range of scores was 0-16. The task has
been shown to be reliable and to discriminate
between hard-to-manage preschoolers and their
peers (Campbell et al., 1994).
Set shifting-modified greigl block sorting task:
This task, a modification of the task adapted by De
Renz et al. (1966), tests the ability of children to
sort blocks according to different rules, inhibiting
old rules and shifting to new ones. Twelve blocks
that could be sorted on the basis of color (3 red, 3
blue, 3 green, 3 yellow), shape (4 circles, 4 squares,
4 triangles), size (6 large, 6 small), width (6 thick, 6
thin) and picture (3 dogs, 3 bees, 3 clocks, 3
trumpets) were used. At the start of the task, the
experimenter discussed the properties of the blocks
(colors, shapes etc.) and checked that the child
could identify these properties. A shared under-
standing of naming was established (for example,
the use ofthe term fat/thin, high/low etc).
The experimenter then said, This is a sorting
game. Do you know what sorting out means? The
principle of sorting was then demonstrated, These
things go together because they are the same
color
The experimenter then proceeded,
So you see you can sort these blocks in
different ways. 1want to see ifyou can sort
the blocks into colors (shapes/sizes
pictures) that go together.
The children’s response was scored a pass if they
were correct, or a failure if they could not sort,L. DALEN ET AL.
made an error in the sort, or if they sorted on an
incorrect characteristic (contrary to instruction).
On the final sort, the child was instructed to do an
original sort (not do what the experimenter did).
The child could pass or fail a maximum of six
sorts. The child scored 0 for a failed sort and 2 for
each successful sort, giving a range of possible
scores from 0-12, with higher scores indicating
greater set shifting ability. Test retest for this task
is high (r .97; Dalen, 2002).
RESULTS
Experimental analysis ofthe Choice Delay Task
Table shows the proportion of LL choices
under PRD and N-PRD conditions. The data were
submitted to a three-way ANOVA with condition
(post/no-post delay) and block (first 10 trials/
second 10 trials) as within subject factors and
group (AD/HD/controls) as between subject factor.
TABLE 1
The proportion of choices for the large delayed reward made by AD/HD and control children
under post- and no-post-reward delay conditions
Reward delay
No Post-Delay
Post-Delay
Controls
Block Block 2
Mean (SD) Mean (SD)
.53(.15) 57(.30)
.58 (.21) .64 (.24)
Block
Mean (SD)
.37 (.18)
.62 (.18)
AD/HD
Block 2
Mean (SD)
.28(.22)
.54 (.31)
TABLE 2
Correlations between delay aversion index, scores on delay of gratification, go-no-go,
and set shitting tasks and age, IQ and conduct problems for the whole sample.
2
Age
Conduct
problems
i. Delay
Aversion gratification inhibition
1.00
-.33* 1.00
-.08 .33* 1.00
-.13 .24 .35*
.08 113 .51"
.20 -.22 -.05
-.06 -.05
2 Delay of 3i Go-no-go 4. Set shifting
1.00
.39*
.15
.10 -.05
aversion. * p<0.05. Note: Higher scores on the delay aversion index mean more dela,DELAY AVERSION AND INHIBITION IN AD/HD
0.7
0.6
0.5
0.4
0.3
0.2
0.1
post delay no post delay
n Controls
A
Fig. 1: The differential effect ofpost-reward delay on
preference for the large delayed reward on the
choice delay task. Error bars represent standard
errors.
There was a significant effect of condition, F__(1,36)
13.95; p < 0.01, with more LL chosen in the
PRD. There was an effect of group, F(1,36)
7.20; p < 0.01" Controls chose more LL than did
children with AD/HD. Finally there was an
interaction between group and condition, F(1,36)
4.82; p < 0.05(Figure 1). AD/HD children chose
more SS under NPRD, t(36) 3.87; p < 0.01, but
not PRD, t(36) 0.52; ns. More SS were chosen
under N-PRD by AD/HD, t(36) 3.70; p < 0.01,
but not control children, t_(36) 1.29; ns. This
interaction between condition and group remained
significant after gender and the presence of
conduct problems were controlled for, F(1,34)
4.16; p < 0.05. There was no effect of block, block
did not interact with condition and there was no
three-way interactions between block, condition and
group, F__s(1,36) < 0.71. In order to facilitate tests
of associations with other task measures an index
of delay aversion (IDA), the tendency to reduce
trial length by choosing SS under the N-PRD
condition but not under the PRD condition, was
created using the formula: LL PRD- LL N-PRD.
The association between inhibitory control and
delay aversion. Table 2 shows the pattern of
correlations between the IDA and performance on
the three other tasks. There was no correlation
between the IDA and either go-no-go inhibition
and set shifting. These two measures of inhibition
were correlated to each other. Scores on the delay
of gratification task were correlated with both go-
no-go inhibition and IDA. The IQ was correlated
with go-no-go inhibition and set shifting. Neither
age nor conduct problems was associated with task
performance. In order to test for the distinction
between inhibitory deficits and delay aversion, we
submitted the three test scores and the IDA to a
principle components factor analysis using a
varimax solution giving orthogonal factors. Two
factors with eigen values greater than were
extracted. The first factor accounted for 44 percent
of the overall variance and was labeled ’inhibitory
deficit’ (loadings- go-no-go inhibition, .78; set
shitting, .76; delay of gratification, .61; IDA, -.04).
The second factor accounted for 26 percent of the
variance and was labeled ’delay aversion’
(loadings go-no-go inhibition, -.11; set shifting,
.08; delay ofgratification,-.56; IDA, .93).
Group differences in delay aversion/inhibitory
deficits.
Table 3 shows the mean test and factor scores
for children in the AD/HD and control groups.
Scores were submitted to a one-way multivariate
analysis of variance (MANOVA) with group as
the between subject factor. There was a significant
overall multivariate effect, F__(1,33)= 11.34; p <
0.001 of group. Significant univariate effects were
seen for go-no-go inhibition, delay of gratification
and the IDA. The effect of group on set shifting
approached significance. AD/HD children waited
less often on the delay of gratification task, made
fewer inhibitory responses on the go-no-go task,
and had higher scores on the IDA. This associationL. DALEN ET AL.
TABLE 3
Differences between AD/HD and control children on the four tasks and the two derived factor scores
Task
Controls AD/HD
Mean (SD) Mean (SD) F
Go-no-go 6.10 (6.93) 1.59 (2.45) 7.16’
Set shifting 2.53 (1.86) 1.47 (1.31 ) 4.05
Delay of Gratification 14.24 (2.54) 5.00 (5.64) 42.32*
Delay Aversion Index 0.06 (0.25) 0.25 (0.21) 4.81 *
Factor I: Inhibition 0.52 (0.95) -0.52 (0.74) 14.52*
Factor II: Delay Aversion -0.47 (0.77) 0.47 (0.99) 10.72"
Note; *=12<0.05; Higher scores on Delay Aversion Index and factor II mean more delay aversion.
of AD/HD with both inhibitory deficits and delay
aversion was confirmed by an analysis of factor
scores. These effects remained after controlling for
conduct problems and the gender of child; go-no-
go inhibition, F(1,34) 7.90; I < 0.01; set shifting,
delay of gratification, F(1,34) 47.9; 1 < 0.001;
DAI, F(1,34) 4.16; 1 < 0.05.
DISCUSSION
This study confirms the previously established
link between inhibitory deficits and pre-school
AD/HD (for example, Berlin & Bohlin, 2002). The
study provides further support for the idea that
inhibitory deficits in AD/HD are established very
early on during development (Barkley, 1997). At
the same time, this study provides the first evidence
linking pre-school AD/HD with delay aversion
independently of inhibitory deficits. By replicating
the pattern of results of Solanto et al. (2001), this
study supports the view that AD/HD is a psycho-
logically heterogeneous disorder with distinct
motivational and cognitive elements. The results
are therefore consistent with the dual developmental
pathway model ofAD/HD. Further study, however,
especially using longitudinal designs of at risk
samples, will be required to establish fully the
existence of these pathways and to characterize the
way motivational and cognitive factors interact
during development.
Although uncorrelated in the present study,
inhibitory deficits and delay aversion act together
to influence behavior in some cases. Indeed one
might expect such a combination to increase the
risk of AD/HD and the scale of impairment. One
might also expect tests that tap these two
constructs to be especially strongly associated with
AD/HD. In this regard, the findings relating to the
delay of gratification task are noteworthy. As
predicted, this task tapped both inhibitory deficits
and delay aversion. Furthermore, it was by far and
away the best predictor ofAD/HD group member-
ship. In fact, supplementary analyses showed that
on its own it was able to predict correctly group
membership for 82 percent of children (89 percent
sensitivity and 74 percent specificity). The
predictive power of this task was very much
greater than either the DAI or the go-no-go
inhibition task (each correctly identified 66DELAY AVERSION AND INHIBITION IN AD/HD
percent of the cases). This result suggests that
inhibitory deficits and delay aversion might
interact multiplicatively to produce significantly
greater problems than would be produced if one or
other factor acted alone.
The results from the choice delay task are very
similar to those shown with school-aged children
and confirm the relevance of the distinction
between delay aversion and ’impulsiveness’ in
AD/HD (Sonuga-Barke et al., 1992). AD/HD
children chose ’impulsively’ only when this
reduced the total delay per trial (under the N-PRD
condition). This contrasts with findings from two
studies that demonstrated a preference for SS
among AD/HD children even when overall delay
per trial is held constant (Schweitzer & Sulzer-
Azaroff, 1995). It must be noted, however, that
’impulsiveness’ and delay aversion are not
exclusive constructs. AD/HD children who display
impulsiveness (prefer SS on PRD trials) may
manifest their delay aversion by an increase in that
preference under the N-PRD. Why the AD/HD
children were not impulsive in the PRD condition
of the present study is unclear. One possibility is
that impulsiveness is displayed only with longer
delays prior to LL.
Clinical implications
If confirmed, the existence of cognitive and
motivational bases of AD/HD could have major
implications for both diagnosis and treatment.
Current phenomenological approaches to diagnosis
may need to be supplemented by theoretical
approaches that provide insight at the psycho-
logical level. This supplementation could involve a
greater role for psychological testing in diagnosis
or a reframing of diagnostic items so that they take
into account the psychological content ofsymptoms.
Identifying the context of behavior may be
especially important in the diagnosis of the
motivational type ofAD/HD.
Idemifying subtypes might help target
treatments. Medications that act on particular
cortico-striatal circuits might be effective for one
but not for the other type. While methylphenidate
is relatively non-specific in its action, affecting
botia executive and reward circuits, atomoxetine (a
specific norepinephrine reuptake blocker) increases
extracellular dopamine in the pre-frontal cortex
while leaving reward circuits relatively unaffected.
This medication may therefore be more effective
for the cognitive than for the motivational type.
Non-pharmacological interventions might also be
effectively targeted once psychological types have
been identified. For instance, behavioral
intervention focused on shaping delay tolerance
through desensitization techniques might be of
value for the motivational subtype, whereas self
control training may be better for the cognitive type.
Limitations of the study
Although powered to detect relatively small
effects (rl .12. for DAI), the sample size of the
current study limited the scope of the analyses that
could be performed, as well as the generalizability
of the results. Whereas the associations between
AD/HD and the two psychological factors held
after gender, IQ and the presence of conduct
problems were controlled, thus exploring inter-
actions between these factors and AD/HD status
was not possible. Furthermore, there was no
opportunity to identify different types of AD/HD
(motivational, cognitive, or mixed) at the level of
the individual child. It will be important to
replicate and extend the current findings in a larger
sample. Ascertainment for the study was based on
a community-based procedure that used only one
of a number of possible approaches for the identi-
fication of pre-school AD/HD. It will be important
to see if the same pattern of results is seen in
samples ascertained using other approaches,
including DSM-IV referenced approaches.10 L. DALEN ET AL.
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